Artificial chaperone-assisted refolding of citrate synthase.
The power of genetic engineering methods, along with increasing genomic information, makes heterologous expression of proteins an extremely important biochemical tool. Unfortunately, proteins obtained in this way often are not in their native form, and folding becomes a crucial step in protein production. We have recently developed a strategy that promotes the folding of chemically denatured proteins via the sequential addition of low molecular weight "artificial chaperones." Here we describe in detail the application of this method to porcine heart citrate synthase. Refolding yields of as high as 65% have been achieved. Mechanistic studies indicate that there are significant differences between artificial chaperone-assisted refolding of citrate synthase and artificial chaperone-assisted refolding of two other proteins that have been examined, carbonic anhydrase B (Rozema, D., and Gellman, S. H. (1996) J. Biol. Chem. 271, 3478-3487) and lysozyme (Rozema, D., and Gellman, S. H. (1996) Biochemistry 35, 15760-15771). The differences among these three test proteins reveal the range of procedural variation that must be considered in the application of the artificial chaperone method to new proteins.